The temperature dependence of the time course of growth and decay of miniature end-plate currents in carp extraocular muscle following thermal acclimation.
1. The effect of temperature (5-35 degrees C) on the decay and growth phases of miniature end-plate currents (MEPCs) was investigated in extraocular muscle from freshwater carp acclimated to either high (28 degrees C) or low (8 degrees C) temperature. 2. The temperature dependence of the time constant of decay (TD) was found to follow an Arrhenius relationship; the relationship between logTD and reciprocal of absolute temperature (1/K) being linear in both groups. The TD of MEPCs recorded from cold-acclimated carp was not statistically significant from that of the warm group. 3. TD was moderately temperature-dependent. Regression gave a Q10 of 1.78 for the warm-acclimated carp, corresponding to an activation energy, Ea, of 41.15 +/- 2.17 kJ mol-1. For the cold-acclimated carp, the Q10 was 1.79, and Ea was 41.43 +/- 2.46 kJ mol-1. 4. Growth time (TG) was less susceptible than TD to temperature change. The relationship between growth time (taken as the time for MEPCs to rise from 20 to 80% of maximum) and temperature was linear for the cold-acclimated group, with a Q10 of 1.34 and Ea of 20.94 +/- 4.75 kJ mol-1. The data for the warm group, were, in contrast, best fitted by two linear regressions meeting at 15.1 degrees C. At temperatures below 15.1 degrees C Q10 was 3.16 and Ea was 82.20 +/- 15.47 kJ mol-1; above 15 degrees C, Q10 was 1.22 and Ea was 14.15 +/- 12.24 kJ mol-1. 5. The acetylcholinesterase inhibitor neostigmine increased TD by approximately twofold and raised TG to approximately 1.4 times control values. These effects were observed across the temperature range scanned for both groups. 6. The results are discussed with reference to the documented effects of temperature and temperature acclimation on membrane lipids and proteins.